Regional changes in sympathetic nerve activity and baroreceptor reflex function and arterial plasma levels of catecholamines, renin and vasopressin during naloxone-precipitated morphine withdrawal in rats.
The aim of the study was to examine regional changes in sympathetic nerve activity (SNA) and baroreceptor function and arterial plasma catecholamines, arginine vasopressin (AVP) and plasma renin activity during morphine withdrawal in chloralose-anesthetized rats. Dependence was induced by s.c. morphine base pellets. Adrenal, renal and splanchnic SNA and SNA from the lumbar sympathetic chain were recorded before and after i.v. injections of naloxone. Baroreceptor function was examined with phenylephrine-induced increases in mean arterial pressure. In separate experiments, arterial plasma norepinephrine, epinephrine, dopamine, plasma renin activity and AVP were measured before and after naloxone-precipitated withdrawal. Naloxone administration elicited an increase in mean arterial pressure and heart rate. Although renal SNA was inhibited by approximately 50%, adrenal SNA and lumbar SNA increased by approximately 400 and 80%, respectively. Splanchnic SNA did not change significantly. The baroreceptor-mediated inhibition of adrenal SNA was facilitated while that for renal SNA was attenuated. The arterial plasma level of norepinephrine was doubled and epinephrine increased almost 20-fold. AVP increased about 15-fold, whereas plasma renin activity showed only a minor increase after naloxone. This study shows that a marked differentiation of the SNA response occurs during morphine withdrawal in rats, which suggests an interaction between opioid receptors and the control of regional sympathetic output. Furthermore, large amounts of AVP and epinephrine are released, which probably contribute to the cardiovascular changes seen in the withdrawal phase.